Introduction
Breast cancer is a major public health problem for women throughout the world. Every year more than 1.2 million women are diagnosed with breast cancer. The incidence of breast cancer in Pakistan is high compared to other Asian countries and is approximately 2.5 times that in India and Iran (Asif et al., 2014) . It has been found to constitute 33% of all cancers in females registered at Nuclear Medicine, Oncology and Radiotherapy Institute (NORI) Islamabad (NORI Annual Report 2010 . Survival of breast cancer varies widely depending on a number of factors. Generally the major cause of short survival in breast cancer is formation of metastases (Rezaienzadeh et al., 2012) .
Although no single special factor has been reported for breast cancer many useful clinicopathological factors have been identified. Treatment of breast cancer can be evaluated with the help of clinically predictive and prognostic factors. An ideal prognostic factor should be capable of predicting the development of metastases and overall survival in all patients and should be measurable following initial treatment (Bekir et al., 2003; Goldhrisch et al., 2005) . A number of host and disease related factors including age at diagnosis, menopausal status, tumor size, nuclear grade, surgical margin status, estrogen and progesterone receptors, lymphovascular invasion around tumor matrix and axillary lymph node involvement are well established prognostic factors in breast cancer survival (Goldhrisch et al., 2007) . Her 2 Neu gene amplification is another important prognostic and predictive factor for breast cancer. Approximately 20% of breast cancer patients have Her 2 Neu gene amplification which results in glycoprotein overexpression (Burstein HJ et al., 2008) . This oncogene is associated with tumour aggressiveness and chemoresistanceMaksimovic S (2009). Generally, the frequency of receptor positivity is inversely correlated with Her 2 Neu (Kariya et al., 2005; Kaptain et al., 2001; Almasri and Al Hamad, 2005) . ER, PR negativity, and Her 2 Neu positivity have been found to be associated with higher tumour grade, larger tumour size, higher degree of lymph node involvement, and aggressive histopathological type (Ayadi et al., 2008) . In a study conducted by Abedayo et al (2009) overall survival (OS) and disease free survival (DFS) were found to be 84.6% and 75.9% in Her 2 neu positive patients whereas OS was 88.5% and DFS 84.7% in Her 2 neu negative patients. Postmenopausal breast cancer women generally do better as compared to premenopausal patients. (Christine et al., 1989) Women younger than 36 years usually present with advanced stage, lymphovascular invasion, higher grade, higher chance of receptor negativity and Her 2 neu positivity and hence poor prognosis (Goksu et al., 2014) . Numerous studies done in many countries have shown the value of using tumor size and nodal status to estimate prognosis in breast cancer. Study done by Michaelson et al revealed that both tumor size and the number of positive lymph nodes make independent contribution to the lethality of invasive breast carcinoma. Lethality increased with increase in the number of positive lymph nodes (Michaelson et al., 2003) .
Although a number of studies have been done worldwide to estimate survival of breast cancer patients with regard to demographics and clinicopathological features but no such study has been done in Pakistan. Contrary to Europe and America, in Pakistan more than 60% of breast cancer patients present at an advanced stage of the disease. This means the biological behavior of breast cancer in Pakistani population is different. Cancer patients from Northern Pakistan which include the twin cities of Rawalpindi, Islamabad, upper Punjab, Khyber Pakhtunkhwa, GilgitBaltistan, Kashmir, and Hazara attend NORI. This study was carried out to find out the impact of tumor size, skin and chest wall involvement, lymph node metastases, receptor status, Her 2 neu positivity and menopausal status on survival of breast cancer cohort from Northern Pakistan, registered in Oncology department of NORIHospital, Islamabad.
Materials and Methods
This observational retrospective study was conducted in the Oncology Department of Nuclear Medicine, Oncology & Radiotherapy Institute (NORI), Islamabad, after review and approval by the Institutional Ethics Review Committee. All those patients were excluded from the study who were treated for local recurrence, with only a carcinoma in situ, who received neoadjuvant therapy, with primary metastatic disease and with multifocal disease. Data were analyzed for 2666 patients with histopathologically proven diagnosis of invasive ductal carcinoma of the breast. All the patients analyzed were treated in Oncology department of NORI between January 2000 and December 2009. Data were entered into SPSS 20. The status of estrogen receptor (ER), progesterone receptor (PR), and Her 2 Neu oncogene had been sought by immunohistochemistry, and the presence of Her 2 Neu oncogene was confirmed by the Fluorescent In situ Hybridization (FISH) technique in each patient. Age (years), menopausal status, tumour size (cm), and the presence or absence of nodal involvement (including number), skin involvement and chest wall involvement were noted along with ER, PR, and Her 2 Neu status on a specifically designed proforma. Mean ± standard deviation was calculated for continuous variables like age and tumor size. The frequency and percentage were calculated for categorical variables like skin and chest wall involvement, ER, PR, and Her 2 Neu status, lymph node involvement and menopausal status. Overall survival was estimated for all patients. It was calculated from the date of diagnosis (date of histopathology) to the date of death. After completion of treatment all the patients had been followed 3 monthly during first year, 6 monthly upto 5years and annually thereafter. The association of age, menopausal status, tumor size, skin involvement, chest wall involvement, lymph node involvement, number of nodes involved, ER, PR, and Her 2 Neu status with overall survival was sought employing multinomial logistic regression analysis. Multinomial regression was used because survival was subdivided into 3 categories i.e.< 5 years, 5-10 years and >10 years. P value <0.05 was considered significant. Confidence interval was 95%. Cross tabulation was done to find out percentage of patients for overall survival in relation to different parameters.
Results
The study comprised of 2666 patients. The mean age ± standard deviation of the patients studied was 47.57 ± 12.026 years and median age was 45 years. Range was 16 to 100 years. In the study population 49.5% (1321) women were postmenopausal. Seventeen hundred and eight (64.1%) patients were ER positive and 1615 (60.6%) were PR positive. Her 2 neu oncogene was found positive in 683 (25.6%) patients. Twelve hundred and thirty seven (1237) i.e 46.4% presented with skin involvement while 426 (16%) had chest wall involvement. As far as primary tumor size is concerned 1663 (62.4%) patients had >5cm tumor. Only 101 (3.8%) patients presented with tumor upto 2 cm in size. Mean tumor size ± SD was 6.65 cm ± 3.08cm. Minimum tumor size recorded was 0.8 cm and maximum was 20 cm. For convenience in analysis age and tumor size were divided into groups. Lymph node involvement was detected in 2131 (79.9%) patients. More than 4 nodes were found to be involved in 1325 patients while 526 patients had no nodal involvement. Overall survival was less than 5 years in 669 (25.1%) patients and only 324 (12.2%) survived for more than 10 years and in rest of the patients overall survival was in the range of 5-10 years.
Multinomial regression analysis of survival when done for different variables separately showed significant association of tumor size, skin involvement, chest wall involvement, receptor status, Her 2 neu oncogene status, lymph node involvement and number of lymph nodes involved with overall survival (p value <0.05). However in our study age and menopausal statuswere not found to significantly affect overall survival (p value >0.05). The likelihood ratio chi-square was 2.158 for menopause and 21.739 for age.For tumor size the likelihood ratio chi-square was 42.885 with a p value <0.05 showing significant effect of tumor size in the study. The relative log odds of survival for less than 5 years versus more than 10 years decreased by 0.0948 and for 5-10 years DOI:http://dx.doi.org/10.7314/APJCP.2015.16.3 
.1019 Impact of Tumour and Factors on Survival of Breast Cancer Patients in Pakistan
versus more than 10 years decreased by 0.260 moving from the tumor size >5cm to upto 2cm. This means that overall survival decreased form smaller tumor size to larger tumor size. More patients with tumor size ≤ 2cm had overall survival more than 10 years.For skin involvement the likelihood ratio chi-square was 249.103 with a p-value <0.05 showing that skin involvement had significant effect on overall survival. The relative log odds of survival for less than 5 years versus more than 10 years increased by 0.021 moving from no skin involvement to skin involvement while it decreased by 1.283 for 5-10 years survival versus >10 years survival. The relative risk ratio (RRR) switching from no skin involvement to skin involvement was 1.022 for 5-10 years survival versus more than 10 years survival and it was 0.277 for less than 5 years survival versus more than 10 years survival. In other words majority of patients with skin involvement had overall survival in the range of 5-10 years. For chest wall involvement the likelihood ratio chi-square of 71.720 with a p-value <0.05 showed significant effect of chest wall involvement on overall survival. The relative log odds of survival for less than 5 years survival versus more than 10 years increased by 1.297 when moving from no chest wall involvement to chest wall involvement whereas it increased by 0.432 for 5-10 years versus more than 10 years. The relative risk ratio switching from no chest wall involvement to chest wall involvement was 3.660 for 5-10 years survival versus more than 10 years survival and 1.540 for <5 years survival. In other words, the expected 5-10 years survival as well as <5 years survival as compared to 10 years OS was higher for patients with involved chest wall.
For lymph node involvement the likelihood ratio chi-square was 72.454 with a p-value <0.05 showing significant effect in the model.The relative log odds of survival for less than 5 years versus more than 10 years increased by 0.547 and for 5-10 years survivall decreased by 0.520 moving from no nodal involvement to nodal involvement. The relative risk ratio switching from no nodal involvement to nodal involvement was 1.729 for 5-10 years survival versus more than 10 years survival and 0.595 for less than 5 years survival versus more than 10 years survival. In other words, the expected 5-10 years survival was higher for patients having positive lymph nodes. More than 10 year survival was lower for patients with involved nodes.Association of number of nodes with OS revealed the likelihood ratio chi-square of 125.983 with a p-value <0.05 showing significant effect. It was observed that probability of lymph node involvement increased linearly with tumor size but such linear relationship between tumor size and number of nodes was not detected.
For estrogen receptor the likelihood ratio chi-square of 63.932 with a p-value <0.05 revealed that estrogen receptor status had a significant effect in the study. The relative log odds of survival for less than 5 years versus more than 10 years survival increased by 1.109 and for 5-10 years versus more than 10 years increased by 1.126 moving from positive estrogen receptor status to negative one. The relative risk ratio switching frompositive receptor status to negative was 4.214 for 5-10 years survival versus more than 10 years survival 4.189 for less than 5 years survival versus more than 10 years survival. In other words, more patients with positive estrogen receptor status had overall survival of >10 years as compared to receptor negative patients. For progesterone receptor the likelihood ratio chi-square of 90.595 with a p-value <0.05 showed progesterone receptor status had significant effect in the model. The relative log odds of survival for less than 5 years versus more than 10 years increased by 1.087 and for 5-10 years versus more than 10 years increased by 1.331 moving from positive progesterone receptor status to negative status. The relative risk ratio switching from positive progesterone receptor status to negative status was 2.966 for 5-10 years survival versus more than 10 years survival and 3.787 for less than 5 years survival versus more than 10 years survival. In other words, the expected overall survival for more than 10 years was higher for patients with positive progesterone receptor as compared to receptor negative patients.
For lymph node involvement the likelihood ratio chi-square was 72.454 with a p-value <0.05 showing significant effect in the model.The relative log odds of survival for less than 5 years versus more than 10 years increased by 0.547 and for 5-10 years survival decreased by 0.520 moving from no nodal involvement to nodal involvement. The relative risk ratio switching from no nodal involvement to nodal involvement was 1.729 for 5-10 years survival versus more than 10 years survival and 0.595 for less than 5 years survival versus more than 10 years survival. In other words, the expected 5-10 years survival was higher for patients having positive lymph nodes. More than 10 year survival was lower for patients with involved nodes.Association of number of nodes with OS revealed the likelihood ratio chi-square of 125.983 with a p-value <0.05 showing significant effect. It was observed that probability of lymph node For estrogen receptor the likelihood ratio chi-square of 63.932 with a p-value <0.05 revealed that estrogen receptor status had a significant effect in the study. The relative log odds of survival for less than 5 years versus more than 10 years survival increased by 1.109 and for 5-10 years versus more than 10 years increased by 1.126 moving from positive estrogen receptor status to negative one. The relative risk ratio switching frompositive receptor status to negative was 4.214 for 5-10 years survival versus more than 10 years survival 4.189 for less than 5 years survival versus more than 10 years survival. In other words, more patients with positive estrogen receptor status had overall survival of >10 years as compared to receptor negative patients. For progesterone receptor the likelihood ratio chi-square of 90.595 with a p-value <0.05 showed progesterone receptor status had significant effect in the model. The relative log odds of survival for less than 5 years versus more than 10 years increased by 1.087 and for 5-10 years versus more than 10 years increased by 1.331 moving from positive progesterone receptor status to negative status. The relative risk ratio switching from positive progesterone receptor status to negative status was 2.966 for 5-10 years survival versus more than 10 years survival and 3.787 for less than 5 years survival versus more than 10 years survival. In other words, the expected overall survival for more than 10 years was higher for patients with positive progesterone receptor as compared to receptor negative patients.
For Her 2 neu oncogene the likelihood ratio chisquare of 20.990 with a p-value <0.05 showed that Her 2 neu oncogene had a significant effect in the model. The relative log odds of survival for less than 5 years versus more than 10 years decreased by 0.452 moving from positive Her 2 neu status to negative status and for 5-10 years versus more than 10 years decreased by 0.667.
The relative risk ratio switching from positive Her 2 neu status to negative status was 0.636 for 5-10 years survival versus more than 10 years survival and 0.513 for less than 5 years survival versus more than 10 years survival. In other words, the expected overall survival of >10 years was higher for patients with negative Her 2 neu oncogene status as compared to Her 2 positive patients. Multinomial regression analysis done to look for impact of two and more than two variables together on overall survival also revealed significant results.
Discussion
Breast cancer is considered as a heterogeneous condition and so requires evaluation of as many clinical and pathological features as possible to allow for best prediction of survival. The primary objective of this study was to determine the impact of different clinicopathological features on survival of breast cancer. The mean age at diagnosis in our study was 47.5 years which is very similar to that reported in other Asian studies. However, in western population the mean age at diagnosis, as published by Surveillance, Epidemiology and End results (SEER) is 61 years (Hussein O et al., 2013) . Majority of our patients presented with nodal involvement, larger tumor size and receptor (ER and PR) positivity. 49.5% were postmenopausal and 50.5% were premenopausal in our study population.
The inverse relation between tumor size and survival has been quantitatively known for many years and this is also evident in our study. The likelihood ratio chi-square was 42.885 with a p-value <0.05 showing significant effect of tumor size on survival. More patients with tumor size ≤ 2cm had overall survival of more than 10 years. A study conducted by Christine et al (1989) comprising of 24, 740 patients showed that 5 year survival decreases from 96.3% to 82.2% as the diameter of primary tumor increases from less than 2 cm to 5 cm or more. Increase in tumor size is also associated with increased risk of nodal involvement. In patients with tumor size of 5 cm or greater, the probability of nodal involvement is 71.1%. Furthermore, the risk of metastatic disease also increases as the tumor size increases.This was also observed in our study. As the tumor size increased from <2 cm to more than 5 cm the incidence of lymphnode involvement increased from 37% to 90%. Higher percentage of lymph node involvement was detected in our study. This is because of tumor sizes as large as 20 cm (range 0.8 to 20 cm). Such larger tumor sizes are rarely seen in western countries.
Tumors with signs of skin invasion, such as peau d orange appearance, ulcers, and satellite nodules or chest wall involvement are classified as T4 category in TNM staging system. The 5 year survival decreases to 21% in patients with T4 tumors (Nair et al., 1993) . The prognostic significance of skin only involvement in patients with node negative disease is uncertain. Study conducted by Tada et al showed no significant difference in 10 years disease specific overall survival rates in terms of skin invasion in node negative patients (Tada et al., 2008) . Another study conducted showed that in patients with T4b carcinoma, the feature non inflammatory skin involvement has no DOI:http://dx.doi.org/10.7314/APJCP.2015.16.3 
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prognostic significance (Guth et al., 2005) . Subgroup analysis conducted in our study also showed that greater number of patients with skin only involvement survived for more than 10 years as compared to patients with chest wall involvement.
The involvement of axillary lymphnodes is linked directly to potential for distant recurrence and thus predicts survival. The 5 year survival decreases by 40% if the lymphnodes get involved (Jafari-Koshki et al., 2014) . Moreover the number of nodes involved also predicts survival. One of the indications of adjuvant systemic treatments is presence of lymphnode involvement. Thus lymphnode involvement not only predicts survival but also warrants systemic treatment. In a study conducted the 5-year survival for patients with node-negative disease was 82.8% compared with 73% for 1-3 positive nodes, 45.7% for 4-12 positive nodes, and 28.4% for >13 positive nodes (Cianfrocca and Goldstein, 2004) . We also observed in our study that 16.5% patients with less than 5 nodes involved survived for more than 10 years but only 5% patients with more than 9 nodes involved survived for more than 10 years suggesting decrease in survival with increase in number of nodes involved.
Studies have shown improved outcome in patients with ER, PR positivity and Her 2 neu negativity. This is in accordance with results seen in our study. Patients with ER and PR positivity had statistically significant improved overall survival as compared to ER and PR negative patients (p< 0.05). In the study conducted at NORI, more than 10 year survival was 15% and 16.5% in ER positive and PR positive patients respectively but dropped to 5.7% and 5.3% in ER negative and PR negative patients respectively. An overall survival of more than 10 years was seen in 13.6% patients who were Her 2 neu negative and this reduced to almost half i.e. 7.9% in patients who were Her 2 neu positive. ER and PR positivity is considered not only a prognostic marker but it also predicts response to treatment. Study conducted by Goyanes et al showed that as clinical stage, nuclear grade, histologic grade and lymphnode involvement increased, ER positivity decreased in tumor studied (p<0.05). Also ER positivity was greater in patients 50 years of age or older (Goyanes et al., 2010) . In contrast patients with Her 2 neu positivity are younger, present with higher T stage, nodal involvement and higher grade (Vaz-Luis et al., 2012) . Studies have also shown that patients who are ER, PR positive and Her 2 neu negative have decreased incidence of both local and distant recurrence as compared to those who are ER, PR negative and Her 2 neu positive (Shim et al., 2014) .
We did not find any association of survival with menopausal status. More than 5 year survival was 73% in premenopausal women and 76% in postmenopausal women. A study on breast cancer survival in Hawaii also found no association for menopausal status (Meng et al., 1997) .
Although in our study no significant association of overall survival with age was detected. We noticed that none of the patients under 20 years survived for more than 10 years. In the range of 61-70 years, 25% of patients had overall survival >10 years. For remaining age groups >10 year survival was 10-13%.
In addition to stage, lymphnode involvement, number of nodes involved, chest wall involvement, skin involvement, receptor status and Her 2 neu oncogene, other factors may also influence or correlate with prognosis in breast cancer patients. These factors include lymphovascular invasion, histologic subtype, ethnicity, response to treatment, medical co morbidities, positive family history, metastatic disease, recurrent disease and molecular markers like p53 and bcl2. All these factors may not only influence overall survival but also disease free survival. Also treatment factors are very important. The impact of these factors on survival and their prognostic significance should be examined in future studies using larger cohort of patients. The identification of prognostic factors associated with survival may assist physicians in recognizing patients who would benefit from adjuvant treatment.
In conclusion, tumor size, lymph node metastases, receptor status, her 2 neu positivity, skin involvement, and chest wall involvement have significant effect on overall survival of breast cancer patients. Age and menopausal status were not found having significant association with overall survival. All these and other important variables should be considered in determining prognosis and adjuvant treatment in breast cancer patients..
